INTRODUCTION
Geologic mapping of the Mountain Falls 1%' quadrangle was begun in 1990 and completed in 1992.
The Mountain Falls quadrangle, in the Winchester 30x60 minute quadrangle, lies within the Valley and Ridge geologic province of Virginia and West Virginia, and includes part of the Great Valley subprovince ( fig. 1 ). It is underlain by sedimentary rocks ranging in age from Early Cambrian to Late Devonian, which were folded and faulted during the Alleghanian orogeny, and which are locally concealed by Quaternary surficial materials of various kinds.
Most of the quadrangle lies in Frederick and Shenandoah Counties, Virginia, and a small part is in Hampshire County, West Virginia. The geology of Frederick County has been mapped at a scale of 1:62,500 by Butts and Edmundson (1966) , and both Virginia counties were previously mapped in reconnaissance by Butts (1933) at a scale of 1:250,000. The bedrock geology of the Hampshire County area was shown at 1:62,500 by Tilton and others (1927) and more recently by Dean and others (1985) at 1:24,000. A compilation of conodont age and color alteration index (CAI) determinations in the Winchester quadrangle was recently published by Harris and others (1994) , and Orndorff and Goggin (1994) produced a map of sinkholes and karst-related features in the Shenandoah Valley, including part of the Mountain Falls quadrangle. Froelich and others (1992) , in a recent study of surficial deposits in the Winchester 30' x 60' quadrangle, cored materials representing a possible meander cutoff of Cedar Creek southwest of Star Tannery.
STRATIGRAPHY
The Mountain Falls quadrangle is underlain by Paleozoic sedimentary rocks ranging in age from Early Cambrian to Late Devonian, and by unconsolidated Quaternary surficial deposits. The Paleozoic rocks represent a virtually continuous depositional sequence on a shallow, slowly subsiding continental shelf. They are represented by mainly passive-margin carbonate rocks during the Cambrian through Early Ordovician, active-margin limestones and flysch turbidites resulting from uplift associated with the early phases of the Taconic orogeny to the east during the Middle and Late Ordovician, molassic sandstones in the Early and Middle Silurian, shallow-water carbonates in the Late Silurian to Early Devonian, and a renewal of clastic sedimentation in the late Early Devonian through Late Devonian, including distal deposits associated with the Catskill delta. Paleozoic rocks in the quadrangle are about 18,000 ft (5,400 m) thick.
Surficial materials include alluvium, colluvium, and terrace deposits.
STRUCTURE
Bedrock in the quadrangle was strongly deformed during the Alleghanian orogeny. Major structures include the North Mountain thrust zone, the Mt. Pleasant syncline, and the Great North Mountain anticlinorium; these are complicated by numerous smaller structures ( fig. 2 ). Most structures verge northwestward, reflecting the transport direction during deformation.
The North Mountain thrust (Giles, 1927 (Giles, , 1942 Butts and Edmundson, 1939; Edmundson, 1940 ) is a zone of thrust faults dipping to the southeast, the principal one of which, at the southeastern base of Little North Mountain, places Cambrian Waynesboro or Elbrook Formation on Ordovician Martinsburg Formation; many fault slices of the intervening formations are exposed along this fault (see also the adjacent Middletown quadrangle of Orndorff and others, 1993) . A number of splays of this thrust cut out much of the section above the Martinsburg along and on the northwestern slopes of the mountain, especially at the eastern edge of the quadrangle and to the northeast; some of these fault splays may continue southwestward across the quadrangle, where the section appears to be complete, but they could not be detected during mapping because of poor exposure. Other faults in the quadrangle appear to be local adjustments to folding or backthrusts, as at Pinnacle Rock at the north edge of the map.
The Mt. Pleasant syncline (Butts and Edmundson, 1966, p. 86-87) extends some 40 miles (64 km) from a few miles southwest of the Mountain Falls quadrangle northeastward to the West Virginia line. The southeast limb, generally vertical or overturned, is truncated by the North Mountain thrust zone; the northwest limb dips gently southeastward. The Great North Mountain anticlinorium (Butts, 1940, p. 453-454; Butts and Edmundson, 1966, p. 87-91) , of similar extent, is characterized by numerous subsidiary folds and faults on its flanks. Many bedrock exposures show intensive outcrop-scale folding.
Axial plane cleavage is associated with small, tight folds in shales or siltstones, particularly in the Martinsburg, Bloomsburg, and Wills Creek Formations. Joints are common, generally steeply dipping to vertical, and tend to strike more or less parallel to either the regional dip or regional strike of the beds.
MINERAL RESOURCES
The principal mineral resources in the quadrangle include limestone and dolomite, sandstone, and manganese.
Limestone and dolomite have been obtained from a crushedrock quarry in the Conococheague Formation along Tumbling Run, in the southeastern part of the quadrangle, and from a number of small pits apparently for local farm use.
A small amount of sand has been quarried from exposures of (Stose and Miser, 1922; Monroe, 1942) . In the Mountain Falls quadrangle, the principal mines were located on Mineral and Limestone Ridges, although there has been no activity since 1957 (Butts and Edmundson, 1966, p. 112) . Cox (1991) sampled the manganese-bearing interval at Richards Run, Paddy Run (near Mineral Ridge), and other localities near the quadrangle, and reported manganese contents ranging from 100 to 1,500 ppm; a correlation was suggested between the manganese deposits and paleozones associated with manganese enrichment of carbonate cements by meteoric groundwater.
The remains of a small furnace stands along Cedar Creek at the eastern edge of the quadrangle, apparently for smelting iron, but the source of the ore is unknown. Nearby pits in the Chemung Formation show no evidence of an appreciable iron content. This furnace may be the "Zane's Charcoal Furnace" reported by Lesley (1859, p.65) (Woodward, 1941, p. 106-116) , has not been recognized in this area (Butts, 1940, p. 247 (Orndorff and Epstein, 1994) . Sandstone, light pinkish gray to medium gray, medium to coarse grained, thin to medium bedded, crossbedded; weathers yellowish gray to dark gray, commonly with pitted surfaces; locally calcareous, in many places contains ripped-up carbonate clasts in lower part of beds. Forms three or more beds from a few inches (5-10 cm) to as much as 30 ft (9 m) thick throughout unit; thicker beds, which generally form low ridges, are mapped separately (ss). Formation 2,000 to 2,500 ft (600 to 750 m) thick. Base sharp, placed at base of lowest sandstone bed. Unit occurs in a broad belt in southeastern part of map and in a fault slice in the North Mountain fault zone; generally well exposed; excellent exposures occur along Highway 55 south of Mulberry Run (Orndorff and Epstein, 1994 
